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(57)Abstract: 

PROBLEM TO BE SOLVED: To record color images and 
monochromatic high-gradation images to the same 
recording medium. 

SOLUTION: This apparatus has color recording heads 
513a-513f which can discharge at least one kind of color 
ink, monochromatic recording heads 513g-513l which 
can discharge a monochrome ink, and a recording control 
part which discharges the ink to a sheet while relatively 
moving these recording heads to the sheet and 
selectively records color images and monochromatic 
images. A count of densities of the monochrome ink is 
larger than a count of densities of the color ink. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] the following — having — the kind of concentration of the aforementioned black ink — 
the above — the image recording equipment characterized by making [ more ] it than the kind of 
concentration of the color ink about which color ink It is the 1st record nozzle group in which 
the regurgitation is possible about at least one kind of color ink. It is the 2nd record nozzle group 
in which the" regurgitation is possible about black ink. this — : the record control means on which 
a color picture and a monochrome picture are made to record alternatively by moving relatively 
the 1st and 2nd record nozzle groups to a record medium, and making this record medium 
breathe out ink 

[Claim 2] The aforementioned image recording equipment is image recording equipment 
according to claim 1 characterized by being used for record of a medical-application picture. 
[Claim 3] The record nozzle group of the above 1st is image recording equipment according to 
claim 1 or 2 characterized by having two or more nozzle groups in which the regurgitation is 
possible for the ink in which at least one kind of color ink ****** differs from the concentration 
of two or more kinds of shades. 

[Claim 4] The aforementioned record control means are image recording equipment given in the 
claim 1 characterized by making a color picture and a monochrome picture higher than the 
concentration gradation about each monochrome of this color picture the same record medium 
recordable, or any 1 term of 3. 

[Claim 5] The aforementioned record control means are image recording equipment according to 
claim 4 characterized by dividing a record section into the same record medium, and recording a 
color picture and a monochrome picture on it. 

[Claim 6] The aforementioned record control means are image recording equipment according to 
claim 5 characterized by what is divided and recorded on a color picture record section and a 
monochrome image recording field based on the picture signal sent from the external instrument. 

[Claim 7] The aforementioned color ink is image recording equipment given in three kinds, 
cyanogen, a Magenta, and yellow, or red, green, the claim 1 characterized by being three blue 
kinds, or any 1 term of 6. 

[Claim 8] It is image recording equipment given in the claim 1 which there are a maximum of two 
kinds of shade of the aforementioned color ink, and is characterized by the kind of shade of the 
aforementioned black ink being three or more kinds, or any 1 term of 7. 
[Claim 9] Image recording equipment given in the claim 1 characterized by carrying an ink 
cartridge in a predetermined record nozzle group, supplying ink in the above 1st and the 2nd 
record nozzle group, connecting an ink supply means to the remaining record nozzle group, and 
supplying ink, or any 1 term of 8. 

[Claim 10] It is image recording equipment according to claim 9 characterized by for the 
aforementioned color ink being supplied by the ink cartridge and the aforementioned black ink 
being supplied by the aforementioned ink supply means. 

[Claim 11] The 1st and 2nd record nozzle groups are image recording equipment according to 
claim 1 characterized by having further two or more nozzle groups, and supplying ink to some 
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nozzle groups from an ink cartridge among two or more of these nozzle groups in the first half. 
[Claim 12] At least one kind of color ink The 1st record nozzle group in which the regurgitation is 
possible, black ink — the 2nd record nozzle group in which the regurgitation is possible — this, 
moving relatively the 1st and 2nd record nozzle groups to a record medium Make this record 
medium breathe out ink and it has the record control means on which a color picture and a 
monochrome picture are made to record alternatively. In the image recording equipment made 
[ more ] than the kind of concentration of the color ink about which color ink the kind of 
concentration of the aforementioned black ink — the above — the aforementioned record 
control means The control method of the image recording equipment characterized by dividing a 
record section and recording a color picture and a monochrome picture on it at the same record 
medium while making a color picture and a monochrome picture higher than the concentration 
gradation about each monochrome of this color picture the same record medium recordable. 
[Claim 13] The aforementioned record control means are the control methods of the image 
recording equipment according to claim 12 characterized by what is divided and recorded on a 
color picture record section and a monochrome image recording field based on the picture signal 
sent from the external instrument. 

[Claim 14] The aforementioned color ink is the control method of three kinds, cyanogen, a 
Magenta, and yellow, or red,. green, and the image recordjng equipment according to claim 12 or 
13 characterized by being three blue kinds. 

[Claim 15] It is the control method of image recording equipment given in the claim 12 which 
there are a maximum of two kinds of shade of the aforementioned color ink, and is characterized 
by the kind of shade of the aforementioned black ink being three or more kinds, or any 1 term of 
14. 

[Claim 16] The control method of image recording equipment given in the claim 12 characterized 
by carrying an ink cartridge in a predetermined record nozzle group, supplying ink in the above 
1st and the 2nd record nozzle group, connecting an ink supply means to the remaining record 
nozzle group, and supplying ink, or any 1 term of 15. 

[Claim 17] The 1st and 2nd record nozzle groups are the control methods of the image recording 
equipment according to claim 12 characterized by having further two or more nozzle groups, and 
supplying ink to some nozzle groups from an ink cartridge among two or more of these nozzle 
groups in the first half. 

[Claim 18] The recording device characterized by there being more gradation which can be 
expressed in two or more aforementioned black ink than the number of gradation which can be 
expressed in the aforementioned color ink in the recording device which performs gradation 
record using two or more black ink in which concentration differs, and color ink. 
[Claim 19] The recording device according to claim 18 which has the combination table of two or 
more black ink in which the aforementioned concentration differs, and the combination table of 
the color ink in which concentration differs, and is characterized by there being more gradation 
of the aforementioned table corresponding to black ink than the number of gradation of the 
aforementioned table corresponding to color ink 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to image recording 

equipment, its control method, and a recording device. 

[0002] 

[Description of the Prior Art] In recent years, the color printer recordable on a record medium 
has spread the color picture. However, since there are problems, like recording rate becomes 
slow like the after-mentioned when it is going to record monochrome pictures, such as a 
character, by the color printer, the color printer which used the color ink head and the black ink 
head properly if needed, and enabled record of a color picture and a monochrome picture at the 
same record medium by carrying both the color ink head for color picture record and the black 
ink head for binary image recording is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the medical field using an X-ray 
photograph, an CT-MRI picture, etc., the monochrome picture is still used abundantly, the reason 
— the concentration of human being s eyes — since resolution is high — high concentration — 
in the medical field as which resolution is required, it is because there is much amount of 
information which the monochrome picture can recognize by the eye rather than a color picture 
[0004] furthermore, the concentration which rather than can recognize [ which uses the record 
medium of a transparency formula ] by human beings eyes using the record medium of a 
reflective formula — resolution is high and the bird clapper is known the concentration of human 
beings eye [ as opposed to a color picture generally ] — resolution is said to be 10 or 1 1 bits 
about the monochrome transparency picture to being about 8 bits 

[0005] and an X-ray photograph and an CT-MRI picture are offered as a medical-application 
picture by recording on the record medium of a transparency formula — having — a doctor — 
the concentration of human beings eyes — resolution — a diagnostic result is obtained by 
reading a picture in a limit However, also by the picture used for the same medical field, the 
color picture is used abundantly in order for ultrasonic diagnosis, nuclear medicine equipment, an 
endoscope, a fundus-of-the-eye photography picture, a pathology microphotography, etc. to 
express the functional information of living bodies, such as a state of the purpose which obtains 
a living body's sexual desire news, or a blood flow. 

[0006] Then, conventionally, the recording device for color picture record and the recording 
device for monochrome high gradation image recording were prepared separately, and these were 
used properly. For this reason, management of the picture which could not record a color picture 
and a monochrome high gradation picture on the same record medium, but was recorded on it 
was also complicated. 

[0007] Moreover, although there is also a recording device for color picture record which can 
record a monochrome picture, there is a fault that it is inferior by gradation expression compared 
with the recording device only for monochrome pictures. Moreover, it needed to use properly, 
exchanging the record medium for color picture record, and the record medium for monochrome 
image recording according to a use, respectively. 
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[0008] As an example of such a recording device, there is a thing of a sublimated type hot 
printing method. This prepares three kinds of ink ribbons (color) of Y, M, C, or R, G and B, is in 
the state which piled up the ink ribbon and the record medium-ed, heats them partially by the 
thermal head, and forms a picture by imprinting through the color of an ink ribbon. A color 
picture can be formed by repeating the process same about three kinds of ink ribbons 3 times. 
What is necessary is just to pile all of three kinds of ink up equally by this method, in order to 
record monochrome. However, it is difficult to express the neutral monochrome which does not 
have a tint in three kinds of colors in order to express monochrome in piles by this method. 
Moreover, concentration (for example, OD3) of sufficient monochrome cannot be expressed 
especially to a transparency medium. 

[0009] So, when you needed neutral monochrome concentration or neutral monochrome 
concentration deep enough, it had acquired the picture by carrying out the melanism of the 
portion which the medium for monochrome pictures of a sensible-heat formula was prepared 
[ portion ] independently, was partially heated [ portion ] by the above-mentioned thermal head, 
and made it heat. That is, while exchanging the medium for color pictures, and the medium for 
monochrome pictures, it was what detaches and attaches an ink ribbon if needed. 
[0010] Another method is an ink-jet method. In this case, three kinds of ink of Y, M, C, or R, G 
and B is prepared, and a color picture can be expressed by piling up three colors. When 
expressing monochrome also in this case, three colors can be expressed in piles equally. 
However, in order to pile up three colors like a sublimated type hot printing method also in this 
case, it is difficult to express neutral monochrome without a tint. Moreover, although ink had to 
be piled up to the same pixel in order to express the concentration (for example, OD3) of 
sufficient monochrome especially to a transparency medium, there is a limitation in the ink 
absorption capacity of a medium, and sufficient monochrome concentration was not able to be 
expressed. That is, although the overprint of the ink is carried out to the same pixel in order to 
take out gradation to a picture, and in order to make concentration deep, if there is a limitation 
in the ink absorbed dose of a record medium-ed and it piles up exceeding this limitation, ink will 
overflow and a picture will bleed. 

[001 1] It is this invention's being made in view of an above-mentioned technical problem, being 
able to record the purpose, without exchanging a record medium and an ink ribbon by the color 
picture and the monochrome high gradation picture, and providing the same record medium with 
the image recording equipment which can record a color picture and the good monochrome high 
gradation picture of grace, its control unit, and a recording device if needed. 
[0012] 

[Means for Solving the Problem] An above-mentioned technical problem is solved, and in order 
to attain the purpose, the image recording equipment of this invention is equipped with the 
following composition. At least one kind of color ink Namely, the 1st record nozzle group in which 
the regurgitation is possible, black ink — the 2nd record nozzle group in which the regurgitation 
is possible — this, moving relatively the 1st and 2nd record nozzle groups to a record medium 
the record control means on which make this record medium breathe out ink and a color picture 
and a monochrome picture are made to record alternatively — having — the kind of 
concentration of the aforementioned black ink — the above — it was made [ more ] than the 
kind of concentration of the color ink about which color ink 

[0013] In order to solve the above-mentioned problem, in this invention, among the ink of Y, M, 
C, or R, G and B, the monochrome ink of the shade of many kinds is prepared, and a picture to 
record is divided into a monochrome field and a color field, and about a color field, it is color ink, 
and records in monochrome ink about a monochrome field rather than most colors of the kind of 
shade. 

[0014] Moreover, the control method of the image recording equipment of this invention is 
equipped with the following features. At least one kind of color ink Namely, the 1st record nozzle 
group in which the regurgitation is possible, black ink — the 2nd record nozzle group in which 
the regurgitation is possible — this, moving relatively the 1st and 2nd record nozzle groups to a 
record medium Make this record medium breathe out ink and it has the record control means on 
which a color picture and a monochrome picture are made to record alternatively. In the image 
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recording equipment made [ more ] than the kind of concentration of the color ink about which 
color ink the kind of concentration of the aforementioned black ink — the above — the 
aforementioned record control means While making a color picture and a monochrome picture 
higher than the concentration gradation about each monochrome of this color picture the same 
record medium recordable, a record section is divided and a color picture and a monochrome 
picture are recorded on it at the same record medium. It became possible to lessen the number 
of times of an overprint to the same pixel, and to express the gradation of monochrome, and high 
concentration by this. Moreover, the recording device of this invention is equipped with the 
following composition. That is, in the recording device which performs gradation record using two 
or more black ink in which concentration differs, and color ink, there is more gradation which can 
be expressed in two or more aforementioned black ink than the number of gradation which can 
be expressed in the aforementioned color ink. 
[0015] 

[Embodiments of the Invention] Below, the operation gestalt of this invention is explained in 
detail with reference to an accompanying drawing. 

[Mechanical composition] drawing 1 is the perspective diagram showing the principal part 
(Records Department) of the ink-jet recording device of the operation gestalt concerning this 
invention, drawing 2 A is the side elevation seen from the view A of drawing 1 , and drawing 3 
and drawing 4 A and drawing 4 B are the partial detail drawing of the recording head of drawing 
1 . 

[0016] In drawing 1 and drawing 2 A, the sheet with which 501 has a picture recorded, 502, 503 
and 504, and 505 are rollers which become a pair and convey a sheet in the direction of X, 
respectively. The diameter expansion section 506 is formed in a longitudinal direction at intervals 
of predetermined, and, as for a roller 505, the diameter expansion section 506 contacts a sheet. 
It is the pulley with which 507 was attached in the motor and 508 was attached in the motor 
shaft, and the pulley with which 509 and 510 were attached in the end of rollers 502 and 504, 
and is combined with the pulley 508 with the belt 511, and rollers 502 and 504 rotate by rotation 
of a motor. Moreover, by energization means by which it does not illustrate, rollers 503 and 505 
are energized in the direction which presses rollers 502 and 504, respectively, put a sheet with 
each roller, and convey it in the direction of X. 

[0017] 512 is the carriage which carries two or more heads 513a-513l., and as shown in each 
head at drawing 4 A, it is prepared in the position where many nozzles counter a sheet side. 516 
and 517 are the shafts held possible [ sliding of carriage ], and 516 has the structure where the 
height 519 which penetrated the hole 518 prepared in carriage, and was installed by carriage 512 
contacts on a shaft 517. 

[0018] It is arranged so that the field in which the nozzle of a head 513 was prepared may 
counter a sheet at intervals of [ d ] predetermined by the above composition. 520 is the belt 
fixed to carriage 512 in the part, and has combined between the pulleys 524 attached in the 
pulley 522 and the fixed shaft 523 which were attached in the driving shaft of a motor 521 
possible [ rotation ]. 

[0019] By the above composition, both-way movement of carriage is attained along the direction 
of Y by rotation of a motor 521, and it becomes movable to position-in-readiness 512a and a 
symmetric position about position-in-readiness 512a and the sheet of the direction whole region 
of Y of a sheet, and carriage. In addition, while moving in a sheet top, the interval d of a nozzle 
side and a sheet is constituted so that it may be held uniformly. 526a-526l., it is the ink cartridge 
which put in ink, and Heads 51 3a— 51 31. are equipped, and ink is supplied to a head. A head 
cartlidge 526 can supply ink by removing and attaching a new ink cartridge, if attachment and 
detachment are free and the ink of an ink cartridge is lost to a head 513. 

[0020] 12 kinds of ink cartridges are prepared. The items are six kinds from which concentration 
differs in two kinds of cyano shades, two kinds of Magenta shades, two kinds of yellow shades, 
and black ink in an order from 526a. The 2nd nozzle group for black ink which has six nozzle 
groups (513g-513L), and the 2nd nozzle group for color ink which has six nozzle groups (513a- 
51 3f) correspond to the kind of this ink cartridge. In addition, it is good in an order from 526a 
also as that from which concentration differs in two kinds of red shades, two kinds of green 
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shades, two kinds of blue shades, and black ink instead of using these ink. Heads 523a-523l. can 
be equipped with these different cartridges, respectively. 525 is the sheet guide prepared 
between a roller 502 and 504, and the relief of a sheet is prevented because drawing 2 A goes 
caudad by suction means by which it does not illustrate, attract a sheet by air and a sheet sticks 
to a sheet guide with the suction force from the stoma of a large number prepared in the field 
which touches a sheet. If a sheet comes floating, it becomes impossible to hold an interval d 
naturally, and a sheet may collide with a head. 515 is a dot formed on a sheet, when ink is 
breathed out on a sheet from a nozzle. 

[0021] In addition, although constituted from a separate head for every color, two or more colors 
or the head of concentration is really considered as composition, the inside of one head is 
divided into two or more nozzle groups, and you may make it assign a color or concentration for 
every nozzle group in this example. 

[Electrical circuit composition] drawing 5 is the block diagram of the control circuit which 
manages various control of the ink-jet recording device of this operation gestalt. 
[0022] As shown in drawing 5 , as for 1, image data is inputted through an external instrument or 
a network in the picture input sections, such as a scanner. It is the picture field separation 
section, V divides into a monochrome picture field and a color picture field the image data 
inputted into the picture input section 1, and about each field, if it is a monochrome picture field 
and it is the concentration data and the color picture field to each pixel, it will obtain the 
concentration data to each pixel about each color whose color was separated into cyanogen, a 
Magenta, yellow or red, green, and three blue colors. A control unit equipped with the various 
keys 2 instructs a setup and printing start of various parameters to be, and 3 are CPUs which 
control this whole recording device according to the various programs in a storage. 
[0023] 4 is a storage which stores the program for operating this recording device according to a 
control program or an error-processing program etc. All operation of this operation gestalt is 
operation by this program. As a record medium 4 which stores this program, ROM, FD, CD-ROM, 
HD, memory card, a magneto-optic disk, etc. can be used. 

[0024] The ink kind distribution table (ink kind combination table) for referring to the gamma 
correction translation table for referring to 4a by gamma transform processing in a storage 4 and 
4b by processing of below-mentioned ink kind distribution and 4d of program groups which store 
various programs are shown, respectively. 

[0025] 5 is RAM used as the work area of the various programs in a storage 4, the momentary 
shunting area at the time of error processing, and a work area at the time of an image 
processing. Moreover, RAM5 can also advance an image processing, changing the content of the 
table after copying the various tables in a record medium 4, and referring to this changed table. 
[0026] 6 is the image-processing section which creates the regurgitation pattern for realizing 
high gradation by the ink jet based on an input picture. 

[0027] 7 is a printer which forms a dot picture based on the regurgitation pattern created in the 
image-processing section at the time of record, and includes the Records Department which 
showed drawin g 1 . 8 is a bus line which transmits the address signal in this equipment, data, a 
control signal, etc. 

The image-processing section 6 is explained with reference to the [image-processing section], 
next drawing 6 . 

[0028] The gamma correction processing 1 1 is changed into the signal CD with which 
concentration is expressed using gamma correction translation table 4a prepared about 
monochrome and color each color, respectively in the picture signal valve flow coefficient 
inputted in the picture input section 1, and is stored in the page memory field of the image- 
processing work area of RAMS. With this operation gestalt, the monochrome picture makes the 
level division of CD value 8 bits about 12 bits and color each color, respectively. 
[0029] The attention pixel selection 12 chooses from this in a page memory field 1 pixel which is 
going to carry out processing, and obtains the concentration data CD. 

[0030] In the ink kind distribution processing 13, the combination of the ink kind which expresses 
the concentration near the concentration CD of an attention pixel with reference to ink kind 
distribution table 4b based on CD value of an attention pixel is chosen. In the concentration 
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error calculation 15, the difference of the concentration and CD value of an attention pixel which 
can be expressed in the combination of the ink chosen by the ink kind distribution processing 13 
is computed, this combination — also being based — the binary signals d1, d2, and d3 of the 
regurgitation of the head of each concentration and the non-regurgitation and — are determined 

[0031] the error diffusion process 16 — the above — difference is distributed to the pixel of the 
circumference which has not yet carried out ink kind distribution processing by the 
predetermined method, and addition or subtraction is carried out to CD value of an applicable 
pixel 

[0032] The observed 1 -pixel processing is completed by performing the above processing. 
[0033] Here, ink kind distribution table 4b is explained. The ink to be used, the concentration 
information at the time of recording, etc. are recorded on ink kind distribution table 4b about the 
kind and concentration of ink, and an operating combination and its concentration information on 
an operating combination and the concentration information on the shade ink of CMY each color 
as shown below, and the shade ink to the black in an achromatic locus are included in it in this 
operation gestalt. To CMY, it is a total of six kinds and six kinds of ******, and shade ink is 
indicated to be 1, 2, and 3 — by the suffix sequentially from the one where concentration is 

higher. The rate of the color ratio of concentration of these ink is-shown in Table 1. Table 1 

shows the color ratio of concentration and reflection density of various ink. In addition, ink 
consists of a color and a solvent and various additives, such as a surfactant and moisturization 
material, are contained in the solvent These additives control the regurgitation property from a 
head, and the absorption property in the television paper. 
[0034] 
[Table 1] 
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CI 


C2 


Ml 


M2 


Y1 


Y2 


it* (%) 


3.5% 


0.9% 


3.5% 


0.9% 


3.5% 


0.9% 


(O.D.) 


T.88 


0.51 


1.56 


0.59 


1.58 


0.69 












K1 


K2 


K3 


K4 


K5 


K6 


itsp (%) 


4.8% 


2.4% 


1.2% 


0.6% 


0.3% 


0.15% 


(O.D.) 


1.67 


0.96 


0.51 


0.27 


0.13 


0.07 



[0035] Using these ink, to CMY, 1 pixel is formed by a maximum of two ink dots, and 1 pixel is 
formed by a maximum of four ink dots in an achromatic locus to K. This result is shown in 
drawing 2 B and drawing 2 C. The number in drawing shows the number of the ink dots which 
carry out the regurgitation to one pixel, and zero breathe out and twist the ink and show things. 
Moreover, the column of concentration level shows the value made to correspond to a 8-bit 
input picture signal (for 0-255:0 to be the highest concentration) by CMY. That is, multiple- 
value-ized processing of five values will be performed about CMY, and multiple-value-ized 
processing of 43 values will be performed by the achromatic locus about K corresponding to a 
12-bit input picture signal (zero to 4095:0 is the highest concentration). As mentioned above, the 
table on which the ink of each color when recording in chromatic color (Y, M, C) ink in this 
operation gestalt, as shown by drawing 2 B can respond to five concentration level is prepared. 
When recording in achromatic color (BK) ink, the table which can respond to more concentration 
level of 42 than the concentration level (the number of gradation expression) of chromatic color 
(Y, M, C) ink as shown by drawing 2 C is prepared. In recording, it records by choosing the 
combination of the ink kind corresponding to the gradation value which should be recorded, 
respectively, the attention pixel selection 12 of the above-mentioned based on the 
concentration data CD of a picture, and processing of the ink kind distribution processing 13 — 
all pixels — the binary signals d1, d2, and d3 of the regurgitation for every pixel to each head 
with different concentration and the non-regurgitation and — are formed by repeating a number 
The above processing is performed one by one about each color of a monochrome picture and a 
color picture using each ink kind distribution table. In addition, the image-processing section is 
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prepared about monochrome and each color, respectively, and it is parallel and you may process. 

[0036] When recording, a sheet 501 is sent in among rollers 502 and 503 from the left of drawing 
by means by which it does not illustrate, by drawing 2 A. Subsequently, a sheet is sent to a 
predetermined distance [ every ] intermittent target in the direction of X by the motor 507. While 
the sheet has stopped, a motor 521 rotates and carriage is moved in the direction of Y at a fixed 
speed. While the head on carriage passes through a sheet top, the nozzle regurgitation command 
signal corresponding to the picture signal is sent by the control circuit of drawi ng 5 and drawing 
6 , and a drop is alternatively breathed out from each nozzle according to this. While being in the 
position distant from on the sheet, a motor 507 moves a sheet in the direction of predetermined 
distance X, and stops, and a motor 507 moves a sheet at predetermined speed, and makes a 
drop for a head to pass through a sheet top and breathe out alternatively similarly again here. 
Finally by repeating this below, a desired picture is recorded on a sheet. The sheet which record 
ended is conveyed leftward [ of drawing 2 A ] in 504 and 506, and, subsequently to the left of 
drawing 2 A, is discharged with a conveyance means by which it does not illustrate. 
[0037] The example of record by this recording device is shown in drawing 7 . As for an X-ray 
picture and 532, 531 is [ CT picture and 533 ] MRI pictures, and gradation expression of each of 

these is carried out by 12 bits by the monochrome picture. 534 is an endoscope picture, 535 is 

an eyegrounds picture, these two are a color picture and gradation expression is carried out in 
each color of 8 bits. Thus, if the same patient's picture is collectively recorded on the sheet of 
one sheet, correspondence is easy and convenient. 

[0038] Drawing 8 is the example of record of another picture. Although 537 is a color Doppler 
ultrasonic wave picture and most is a monochrome high gradation picture, only Kurobe 538 
serves as a color picture and is expressing the state of a blood flow according to a color. 
[0039] Thus, the algorithm which carries out high gradation record using three or more kinds of 
black shade ink is indicated by Japanese Patent Application No. No. 78423 [ nine to ], for 
example. Moreover, the algorithm which records a color picture using the color ink of two kinds 
of shades is indicated by JP,6-226998,A. What is necessary is just to record with each algorithm 
to each field, when dividing a field and recording a monochrome picture and a color picture. 
[Image recording equipment of 2nd operation gestalt] drawing 9 shows the image recording 
equipment of the 2nd operation gestalt. 

[0040] The same component as drawing 1 is omitting in drawing 9 . 

[0041] In drawing 9 , reserve tanks 540a~540l. are attached in the head 513, and the ink of a 
constant rate is accumulated at it. Every one tube 541 each is connected from reserve tanks 
540a-540l., and this tube is connected with the ink tanks 544a-544l. which correspond via the 
pump meanses 545a-545l., respectively, and if the amount of ink of a reserve tank decreases, it 
will supply ink to a reserve tank from an ink tank by the pump means. When the ink tank is 
constituted by equipment removable where it was removable in the tube and a tube is removed 
according to the attachment-and-detachment mechanism in which it does not illustrate, and an 
ink tank becomes empty, a tube is extracted, an ink tank is exchanged for a new thing, and ink is 
supplied by equipping with a tube again. The kind of ink is the same as the 1st operation gestalt. 
A tube is packed into the tube bunch 542 and pars intermedia is fixed by the tube holddown 
member 543. Between the reserve tank and the tube holddown member, in case it has ridden on 
the tube guide 546 and carriage moves, movement of on a tube guide of a tube bunch is attained 
so that movement of carriage may not be barred. 

[0042] Although it is the same as that of the 1st operation gestalt about record operation, since 
there is much more capacity of an ink tank than the capacity of an ink cartridge, in recording in 
large quantities, compared with the frequency of exchange of an ink cartridge, the exchange 
frequency of an ink tank is low and its frequency of ink supply decreases. 
[Image recording equipment of 3rd operation gestalt] drawing 10 shows the image recording 
equipment of the 3rd operation gestalt. In drawing 10 , the same component as drawing 1 and 
drawing 9 is omitting. 

[0043] In drawing 10 , ink cartridges 526a-526f are attached in Heads 513a-513f like drawing 1 , 
and reserve tanks 540g-540l. are attached in Heads 513g-513l. like drawing 9 . One tube is 
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connected to a reserve tank like drawing 9 , respectively, and it connects with the ink tanks 
544g-5441l. via the pump meanses 545g-545l. And about Heads 513a-513f, ink is supplied by 
exchanging ink cartridges, and ink is supplied by exchanging the ink tanks 544g-544l. about 
Heads 513g^513l. This decreases from the case where the number of the tube of ink, an ink 
tank, and pumps is drawing 9 , and equipment is simplified. On the other hand, although the time 
and effort of ink cartridge exchange increases from the case of drawing 9 about Heads 513a- 
513f, since there are few color fields by the reason for explaining below when usually recording a 
picture like drawing 7 or drawing 8 , there is little trouble. 

[0044] That is, as for the picture of which monochrome high gradation, such as an X-ray picture 
and CT-MRI, is required, a sheet also usually has a large inclination. For example, as for a color 
picture, A4 size is used well, and, as for monochrome high gradation ****, cutting-into-half size 
(35x43cm) is used well. Moreover, a monochrome high gradation picture records the highest 
concentration for example, on about 3.0 OD value in many cases deeply. 
[0045] As mentioned above, in using image recording equipment for a medical-application 
picture, there is the feature that it is remarkable and much consumption of black ink is compared 
with the consumption of color ink. Therefore, relatively, about color ink with little amount used, 
even if it supplies by the cartridge, exchange frequency does not increase so much. That is, the 

time and effort of the-ink supply also as composition of- drawing 10 seldom increases, but can 

also simplify equipment. 

[Other operation gestalten] There is especially no limit about the method of an ink jet. Although 
this example described the example which uses the ink of a liquid, you may melt and carry out 
the regurgitation of the solid ink. In this case, supply of ink will exchange solid ink. 
[0046] The size of a sheet is not restricted to one kind. Especially, by the monochrome pixel and 
the color picture, since the sizes of the sheet used by preference differ, the merit of this 
invention increases by the ability of two or more sheets to be used. 

[0047] a sheet — reflection and transparency — any are sufficient By the medical-application 
picture, since a transparency sheet uses a reflective sheet for a color picture and a 
monochrome picture, being fond, that a reflective sheet or a transparency sheet can also be 
used increases the merit of this invention. 

[0048] The method which records while send a sheet to an intermission, it does not remain in 
this operation gestalt which is made to move a head in the direction which intersects 
perpendicularly with a sheet feed direction, and is recorded on it while the sheet has stopped, 
but a sheet is sent by fixed speed, the line-like fixed head is prepared so that sheet width of 
face may be covered in the direction which intersects perpendicularly with the feed direction of 
a sheet, and a sheet is sent by fixed speed may be used. In this case, it equips with the head of 
the length which covers the width of face of a sheet about the becoming ink, alias each. 
[0049] Although black ink was made into the tube supply method and color ink was made into 
the cartridge type with the 3rd operation gestalt, some black ink is sufficient as a tube supply 
method. In this case, it is appropriate to make ink with much amount used into a tube method. In 
the case of a medical-application picture, since a background is recorded in many cases by the 
highest concentration, there is an inclination with much [ deep black ink ] amount used. Then, it 
is possible to consider deep black ink as tube supply. Moreover, conversely, color ink is made 
into a tube supply method, a cartridge type, then a color picture are mainly used in black ink, and 
the monochrome picture is suitable when operating frequency is low. 

[0050] You may accept and constitute a part of color ink. For example, what is necessary is for 
there to be also no full color need and to be able to use only some color ink, when it is said that 
the notes which do not record the living body picture of medical application, but attach an 
accent to a monochrome picture and which put a mark in a color for stratification are filled in. 
[0051] Moreover, the picture signal of the monochrome field of the picture of not only when 
separating into a monochrome field and a color field from the picture in which the monochrome 
field of one sheet and a color field are included, but one sheet, and the picture signal of a color 
field may be received separately, and you may record on the medium of one sheet. Moreover, the 
monochrome picture of two or more sheets and a color picture may be received, and a field may 
be divided and recorded on the medium of one sheet. 
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[0052] Especially the gestalt of the above operation is equipped with meanses (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used 
also in an ink-jet recording method in order to make the ink regurgitation perform, and can attain 
the densification of record, and highly minute-ization by using the method which makes the 
change of state of ink occur with the aforementioned heat energy. 
[0053] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called on-demand type and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the on-demand type case By impressing at least one driving signal which gives the rapid 
temperature rise which corresponds to recording information and exceeds film boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the foam in the liquid (ink) corresponding to 
this driving signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to 
breathe out through opening for regurgitation by growth of this foam, and contraction, and at 
least one drop is formed. If the shape of a pulse form is carried out, since growth contraction of 

a foam will be appropriately performed instancy in this driving signal, the regurgitation of a liquid - 

(ink) excellent in especially responsibility can be attained, and it is more desirable. 

[0054] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 

4463359 specification and the 4345262 specification is suitable. In addition, if the conditions 

indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature 

rise of the above-mentioned heat operating surface are adopted, further excellent record can be 

performed. 

[0055] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field 
to which the heat operating surface other than the combination composition (a straight-line-like 
liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is 
crooked is also included in this invention. In addition, it is good also as composition based on 
JP,59-138461,A which indicates the composition whose opening which absorbs the pressure 
wave of JP,59-123670,A which indicates the composition which makes a common slot the 
regurgitation section of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to the regurgitation section. 
[0056] Furthermore, any of the composition which fills the length with the combination of two or 
more recording heads which are indicated by the specification mentioned above as a recording 
head of the full line type which has the length corresponding to the width of face of the 
maximum record medium which can record a recording device, and the composition as one 
recording head formed in one are sufficient. 

[0057] In addition, the composition of the recording head of the cartridge type with which the ink 
tank was formed in the recording head itself in one as the composition explained with the gestalt 
of the above-mentioned operation and different composition may be used, and the electric 
connection with the main part of equipment and supply of the ink from the main part of 
equipment may use the recording head of the exchangeable chip type which becomes possible by 
not only this but the main part of equipment being equipped. 

[0058] Moreover, since record operation is further made to stability, it is desirable to add the 
recovery means against a recording head, a preliminary means, etc. to the composition of the 
recording device explained above. If these are mentioned concretely, there is a preheating means 
by the capping means, the cleaning means, the pressurization or the suction means, the electric 
thermal-conversion object, the heating elements different from this, or such combination over a 
recording head etc. Moreover, it is effective in order to perform record stabilized by having the 
reserve regurgitation mode in which the regurgitation different from record is performed. 
[0059] Furthermore, by constituting a recording head in one, even with two or more combination, 
although it is good, it can also consider as equipment equipped with full color at least one by the 
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double color color of a different color, or color mixture. 

[0060] In the gestalt of the operation explained above, although it is explaining as a premise that 
ink is a liquid Even if it is ink solidified less than [ a room temperature or it ] t you may use what 
is softened or liquefied at a room temperature. Or by the ink-jet method, since what carries out 
a temperature control is common as a temperature control is performed by within the limits 
below 70 degreeC more than 30 degreeC for ink itself and it is in the stable regurgitation range 
about the viscosity of ink, ink should just make the shape of liquid at the time of use record 
signal grant. 

[0061] In addition, in order to prevent positively by making the temperature up by heat energy 
use it positively as energy of the change of state from a solid state to the liquid state of ink, or 
in order to prevent evaporation of ink, you may use the ink which solidifies in the state of 
neglect and is liquefied by heating. Anyway, ink liquefies by grant according to the record signal 
of heat energy, and this invention can be applied when using the ink of the property liquefied for 
the first time by grant of heat energy, such as that by which liquefied ink is breathed out, and a 
thing which it already begins to solidify when reaching a record medium. In such a case, ink is 
good for a porosity sheet crevice or a breakthrough which is indicated by JP,54-56847,A or 
JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal-conversion 

- object in the state where it was held as a solid. In this invention, the most effective thing 

performs the film-boiling method mentioned above to each ink mentioned above. 
[0062] Furthermore, in addition, as a gestalt of the recording device concerning this invention, 
although prepared in one or another object as the picture outgoing end end of information 
management systems, such as a computer, you may take the gestalt of the reproducing unit 
combined with others, the reader, etc., and the facsimile apparatus which has a transceiver 
function further. 

[0063] In addition, even if it applies this invention to the system which consists of two or more 
devices (for example, a host computer, an interface device, a reader, a printer, etc.), you may 
apply it to the equipments (for example, a copying machine, facsimile apparatus, etc.) which 
consist of one device. 

[0064] Moreover, the purpose of this invention cannot be overemphasized by being attained by 
supplying the storage which recorded the program code of the software which realizes the 
function of the operation gestalt mentioned above to a system or equipment, and reading and 
performing the program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage. 

[0065] In this case, the function of the operation gestalt which the program code itself read from 
the storage mentioned above will be realized, and the storage which memorized the program 
code will constitute this invention. 

[0066] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, CD-R, a magnetic tape, nonvolatile memory card, ROM, etc. can 
be used, for example. 

[0067] Moreover, being contained when the function of the operation gestalt which performed a 
part or all of processing that OS (operating system) which is working on a computer is actual, 
based on directions of the program code, and the function of the operation gestalt mentioned 
above by performing the program code which the computer read is not only realized, but was 
mentioned above by the processing is realized cannot be overemphasized. 

[0068] Furthermore, being contained, when the function of the operation gestalt which performed 
a part or all of processing that CPU with which the expansion board and expansion unit are 
equipped is actual, and was mentioned above by the processing is realized based on directions of 
the program code, after the program code read from the storage is written in the memory with 
which the expansion unit connected to the expansion board inserted in the computer or the 
computer is equipped cannot be overemphasized. 
[0069] 

[Effect of the Invention] According to this invention, at least one kind of color ink As mentioned 
above, the 1st record nozzle group in which the regurgitation is possible, At least two kinds of 
black ink in which concentration differs The 2nd record nozzle group in which the regurgitation is 
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possible, Moving relatively the 1st and 2nd record nozzle groups to a record medium Make this 
record medium breathe out ink and it has the record control means on which a color picture and 
a monochrome picture are made to record alternatively. By having made [ more / ink / color / 
which ] / the kind of concentration of black ink than the kind of concentration of color ink, it can 
record without exchanging record media by the color picture and the monochrome picture, and 
record of a color picture and a monochrome picture is attained at the same record medium if 
needed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to image recording 
equipment, its control method, and a recording device. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] In recent years, the color printer recordable on a record medium 
has spread the color picture. However, since there are problems, like recording rate becomes 
slow like the after-mentioned when it is going to record monochrome pictures, such as a 
character, by the color printer, the color printer which used the color ink head and the black ink 
head properly if needed, and enabled record of a color picture and a monochrome picture at the 
same record medium by carrying both the color ink head for color picture record and the black 
ink head for binary image recording is proposed. 

".-r.-.-.-.-.-.-.-j-"^ 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, at least one kind of color ink As mentioned above, the 
1st record nozzle group in which **** is possible, At least two kinds of black ink in which 
concentration differs The 2nd record nozzle group in which **** is possible, Moving relatively 
the 1st and 2nd record nozzle groups to a record medium This record medium was made to 
breathe out ink, it had the record control means on which a color picture and a monochrome 
picture are made to record alternatively, and the kind of concentration of black ink was made 
[ more ] also about which color ink than the kind of concentration of color ink. Therefore, it can 
record without exchanging record media by the color picture and the monochrome picture, and 
record of a color picture and a monochrome picture is attained at the same record medium if 
needed. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, in the medical field using an X-ray 
photograph, an CT-MRI picture, etc., the monochrome picture is still used abundantly, the reason 
— the concentration of human beings eyes — since resolution is high — high concentration — 
in the medical field as which resolution is required, it is because there is much amount of 
information which the monochrome picture can recognize by the eye rather than a color picture 
[0004] furthermore, the concentration which rather than can recognize [ which uses the record 
medium of a transparency formula ] by human beings eyes using the record medium of a 
reflective formula — resolution is high and the bird clapper is known the concentration of human 
beings eye [ as opposed to a color picture generally ] — resolution is said to be 10 or 1 1 bits 
about the monochrome transparency picture to being about 8 bits 

[0005] and an X-ray photograph and an CT-MRI picture are offered as a medical-application 
picture by recording on the record medium of a transparency formula — having — a doctor — 
the concentration of human beings eyes — resolution — a diagnostic result is obtained by 
reading a picture in a limit However, also by the picture used for the same medical field, the 
color picture is used abundantly in order for ultrasonic diagnosis, nuclear medicine equipment, an 
endoscope, an eyegrounds photography picture, a pathology microphotography, etc. to express 
the functional information of living bodies, such as a state of the purpose which obtains a living 
body's sexual desire news, or a blood flow. 

[0006] Then, conventionally, the recording device for color picture record and the recording 
device for monochrome high gradation image recording were prepared separately, and these were 
used properly. For this reason, management of the picture which could not record a color picture 
and a monochrome high gradation picture on the same record medium, but was recorded on it 
was also complicated. 

[0007] Moreover, although there is also a recording device for color picture record which can 
record a monochrome picture, there is a fault that it is inferior by gradation expression compared 
with the recording device only for monochrome pictures. Moreover, it needed to use properly, 
exchanging the record medium for color picture record, and the record medium for monochrome 
image recording according to a use, respectively. 

[0008] As an example of such a recording device, there is a thing of a sublimated type hot 
printing method. This prepares three kinds of ink ribbons (color) of Y, M, C, or R, G and B, is in 
the state which piled up the ink ribbon and the record medium-ed, heats them partially by the 
thermal head, and forms a picture by imprinting through the color of an ink ribbon. A color 
picture can be formed by repeating the process same about three kinds of ink ribbons 3 times. 
What is necessary is just to pile all of three kinds of ink up equally by this method, in order to 
record monochrome. However, it is difficult to express the neutral monochrome which does not 
have a tint in three kinds of colors in order to express monochrome in piles by this method. 
Moreover, concentration (for example, OD3) of sufficient monochrome cannot be expressed 
especially to a transparency medium. 

[0009] So, when you needed neutral monochrome concentration or neutral monochrome 
concentration deep enough, it had acquired the picture by carrying out the melanism of the 
portion which the medium for monochrome pictures of a sensible-heat formula was prepared 
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[ portion ] independently, was partially heated [ portion ] by the above-mentioned thermal head, 
and made it heat. That is, while exchanging the medium for color pictures, and the medium for 
monochrome pictures, it was what detaches and attaches an ink ribbon if needed. 
[0010] Another method is an ink-jet method. In this case, three kinds of ink of Y, M, C, or R, G 
and B is prepared, and a color picture can be expressed by piling up three colors. When 
expressing monochrome also in this case, three colors can be expressed in piles equally. 
However, in order to pile up three colors like a sublimated type hot printing method also in this 
case, it is difficult to express neutral monochrome without a tint. Moreover, although ink had to 
be piled up to the same pixel in order to express the concentration (for example, OD3) of 
sufficient monochrome especially to a transparency medium, there is a limitation in the ink 
absorption capacity of a medium, and sufficient monochrome concentration was not able to be 
expressed. That is, although the overprint of the ink is carried out to the same pixel in order to 
take out gradation to a picture, and in order to make concentration deep, if there is a limitation 
in the amount of ink absorption of a record medium-ed and it piles up exceeding this limitation, 
ink will overflow and a picture will bleed. 

[0011] It is this invention's being made in view of an above-mentioned technical problem, being 
able to record the purpose, without exchanging a record medium and an ink ribbon by the color 
picture and the monochrome high gradation picture, and providing the same record medium with 
the image recording equipment which can record a color picture and the good monochrome high 
gradation picture of grace, its control unit, and a recording device if needed. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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MEANS 



[Means for Solving the Problem] An above-mentioned technical problem is solved, and in order 
to attain the purpose, the image recording equipment of this invention is equipped with the 
following composition. At least one kind of color ink Namely, the 1st record nozzle group in which 
the regurgitation is possible, black ink — the 2nd record nozzle group in which the regurgitation 
is possible — this, moving relatively the 1st and 2nd record nozzle groups to a record medium 
the record control means on which make this record medium breathe out ink and a color picture 
and a monochrome picture are made to record alternatively — having — the kind of 
concentration of the aforementioned black ink — the above — it was made [ more ] than the 
kind of concentration of the color ink about which color ink 

[0013] In order to solve the above-mentioned problem, in this invention, among the ink of Y, M, 
C, or R, G and B, the monochrome ink of the shade of many kinds is prepared, and a picture to 
record is divided into a monochrome field and a color field, and about a color field, it is color ink, 
and records in monochrome ink about a monochrome field rather than most colors of the kind of 
shade. 

[0014] Moreover, the control method of the image recording equipment of this invention is 
equipped with the following features. At least one kind of color ink Namely, the 1st record nozzle 
group in which the regurgitation is possible, black ink — the 2nd record nozzle group in which 
the regurgitation is possible — this, moving relatively the 1st and 2nd record nozzle groups to a 
record medium Make this record medium breathe out ink and it has the record control means on 
which a color picture and a monochrome picture are made to record alternatively. In the image 
recording equipment made [ more ] than the kind of concentration of the color ink about which 
color ink the kind of concentration of the aforementioned black ink — the above — the 
aforementioned record control means While making a color picture and a monochrome picture 
higher than the concentration gradation about each monochrome of this color picture the same 
record medium recordable, a record section is divided and a color picture and a monochrome 
picture are recorded on it at the same record medium. It became possible to lessen the number 
of times of an overprint to the same pixel, and to express the gradation of monochrome, and high 
concentration by this. Moreover, the recording device of this invention is equipped with the 
following composition. That is, in the recording device which performs gradation record using two 
or more black ink in which concentration differs, and color ink, there is more gradation which can 
be expressed in two or more aforementioned black ink than the number of gradation which can 
be expressed in the aforementioned color ink. 
[0015] 

[Embodiments of the Invention] Below, the operation gestalt of this invention is explained in 
detail with reference to an accompanying drawing. 

[Mechanical composition] drawing 1 is the perspective diagram showing the principal part 
(Records Department) of the ink-jet recording device of the operation gestalt concerning this 
invention, drawing 2 A is the side elevation seen from the view A of drawing 1 , and drawing 3 
and drawing 4 A and drawing 4 B are the partial detail drawing of the recording head of drawing 

1 . 

[0016] In drawing 1 and drawing 2 A, the sheet with which 501 has a picture recorded, 502, 503 
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and 504 t and 505 are rollers which become a pair and convey a sheet in the direction of X, 
respectively. The diameter expansion section 506 is formed in a longitudinal direction at intervals 
of predetermined, and, as for a roller 505, the diameter expansion section 506 contacts a sheet. 
It is the pulley with which 507 was attached in the motor and 508 was attached in the motor 
shaft, and the pulley with which 509 and 510 were attached in the end of rollers 502 and 504, 
and is combined with the pulley 508 with the belt 511, and rollers 502 and 504 rotate by rotation 
of a motor. Moreover, by energization means by which it does not illustrate, rollers 503 and 505 
are energized in the direction which presses rollers 502 and 504, respectively, put a sheet with 
each roller, and convey it in the direction of X. 

[0017] 512 is the carriage which carries two or more heads 513a— 51 3L, and as shown in each 
head at drawing 4 A, it is prepared in the position where many nozzles counter a sheet side. 516 
and 517 are the shafts held possible [ sliding of carriage ], and 516 has the structure where the 
height 519 which penetrated the hole 518 prepared in carriage, and was installed by carriage 512 
contacts on a shaft 517. 

[0018] It is arranged so that the field in which the nozzle of a head 513 was prepared may 
counter a sheet at intervals of [ d ] predetermined by the above composition. 520 is the belt 
fixed to carriage 512 in the part, and has combined between the pulleys 524 attached in the 
pulley 522 and the fixed shaft 523 which were attached in the driving shaft of a motor 521 
possible [ rotation ]. 

[0019] By the above composition, both-way movement of carriage is attained along the direction 
of Y by rotation of a motor 521, and it becomes movable to position-in-readiness 512a and a 
symmetric position about position-in-readiness 512a and the sheet of the direction whole region 
of Y of a sheet, and carriage. In addition, while moving in a sheet top, the interval d of a nozzle 
side and a sheet is constituted so that it may be held uniformly. 526a-526l., it is the ink cartridge 
which put in ink, and Heads 51 3a— 51 31. are equipped, and ink is supplied to a head. A head 
cartlidge 526 can supply ink by removing and attaching a new ink cartridge, if attachment and 
detachment are free and the ink of an ink cartridge is lost to a head 513. 

[0020] 12 kinds of ink cartridges are prepared. The items are six kinds from which concentration 
differs in two kinds of cyano shades, two kinds of Magenta shades, two kinds of yellow shades, 
and black ink in an order from 526a. The 2nd nozzle group for black ink which has six nozzle 
groups (513gr513l.), and the 2nd nozzle group for color ink which has six nozzle groups (513a- 
51 3f) correspond to the kind of this ink cartridge. In addition, it is good in an order from 526a 
also as that from which concentration differs in two kinds of red shades, two kinds of green 
shades, two kinds of blue shades, and black ink instead of using these ink. Heads 523a-523l. can 
be equipped with these different cartridges, respectively. 525 is the sheet guide prepared 
between a roller 502 and 504, and the relief of a sheet is prevented because attract a sheet by 
air toward the lower part of drawing 2 A with a suction means by which it does not illustrate and 
a sheet sticks to a sheet guide with the suction force from the stoma of a large number 
prepared in the field which touches a sheet. If a sheet comes floating, it becomes impossible to 
hold an interval d naturally, and a sheet may collide with a head. 515 is a dot formed on a sheet 
when ink is breathed out on a sheet from a nozzle. 

[0021] In addition, although constituted from a separate head for every color, two or more colors 
or the head of concentration is really considered as composition, the inside of one head is 
divided into two or more nozzle groups, and you may make it assign a color or concentration for 
every nozzle group in this example. 

[Electrical circuit composition] drawing 5 is the block diagram of the control circuit which 
manages various control of the ink-jet recording device of this operation form. 
[0022] As shown in drawing 5 , as for 1, image data is inputted through an external instrument or 
a network in the picture input sections, such as a scanner. It is the picture field separation 
section, V divides into a monochrome picture field and a color picture field the image data 
inputted into the picture input section 1, and about each field, if it is a monochrome picture field 
and it is the concentration data and the color picture field to each pixel, it will obtain the 
concentration data to each pixel about each color whose color was separated into cyanogen, a 
Magenta, yellow or red, green, and three blue colors. A control unit equipped with the various 
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keys 2 instructs a setup and printing start of various parameters to be, and 3 are CPUs which 
control this whole recording device according to the various programs in a storage. 
[0023] 4 is a storage which stores the program for operating this recording device according to a 
control program or an error-processing program etc. All operation of this operation form is 
operation by this program. As a record medium 4 which stores this program, ROM, FD, CD-ROM, 
HD, memory card, a magneto-optic disk, etc. can be used. 

[0024] The ink kind distribution table (ink kind combination table) for referring to the gamma 
correction translation table for referring to 4a by gamma transform processing in a storage 4 and 
4b by processing of below-mentioned ink kind distribution and 4d of program groups which store 
various programs are shown, respectively. 

[0025] 5 is RAM used as the work area of the various programs in a storage 4, the momentary 
shunting area at the time of error processing, and a work area at the time of an image 
processing. Moreover, RAM5 can also advance an image processing, changing the contents of 
the table after copying the various tables in a record medium 4, and referring to this changed 
table. 

[0026] 6 is the image-processing section which creates the **** pattern for realizing high 
gradation by the ink jet based on an input picture. 

[0027] 7 is a printer which forms a dot picture based on the **** pattern created-in the image- 
processing section at the time of record, and includes the Records Department which showed 
drawing 1 . 8 is a bus line which transmits the address signal in this equipment, data, a control 
signal, etc. 

The image-processing section 6 is explained with reference to the [image-processing section], 
next drawing 6 . 

[0028] The gamma correction processing 1 1 is changed into the signal CD with which 
concentration is expressed using gamma correction translation table 4a prepared about 
monochrome and color each color, respectively in the picture signal valve flow coefficient 
inputted in the picture input section 1, and is stored in the page memory field of the image- 
processing work area of RAM5. With this operation form, the monochrome picture makes the 
level division of CD value 8 bits about 12 bits and color each color, respectively. 
[0029] The attention pixel selection 12 chooses from this in a page memory field 1 pixel which is 
going to carry out processing, and obtains the concentration data CD. 

[0030] In the ink kind distribution processing 13, the combination of the ink kind which expresses 
the concentration near the concentration CD of an attention pixel with reference to ink kind 
distribution table 4b based on CD value of an attention pixel is chosen. In the concentration 
error calculation 15, the difference of the concentration and CD value of an attention pixel which 
can be expressed in the combination of the ink chosen by the ink kind distribution processing 13 
is computed, this combination — also being based — the binary signals d1 t d2, and d3 of the 
regurgitation of the head of each concentration and the non-regurgitation and — are determined 

[0031] the error diffusion process 16 — the above — difference is distributed to the pixel of the 
circumference which has not yet carried out ink kind distribution processing by the 
predetermined method, and addition or subtraction is carried out to CD value of an applicable 
pixel 

[0032] The observed 1 -pixel processing is completed by performing the above processing. 
[0033] Here, ink kind distribution table 4b is explained. The ink to be used, the concentration 
information at the time of recording, etc. are recorded on ink kind distribution table 4b about the 
kind and concentration of ink, and an operating combination and its concentration information on 
an operating combination and the concentration information on the shade ink of CMY each color 
as shown below, and the shade ink to the black in an achromatic locus are included in it in this 
operation form. To CMY, it is a total of six kinds and six kinds of ******, and shade ink is 
indicated to be 1, 2, and 3 — by the suffix sequentially from the one where concentration is 
higher. The rate of the color ratio of concentration of these ink is shown in Table 1. Table 1 
shows the color ratio of concentration and reflection density of various ink. In addition, ink 
consists of a color and a solvent and various additives, such as a surfactant and moisturization 
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material, are contained in the solvent These additives control the **** property from a head, 
and the absorption property in the television paper. 
[0034] 
[Table 1] 





C1 


C2 


M1 


M2 


Yl 


Y2 


{%) 


3.5% 


0.9% 


3.5% 


0.9% 


3.5% 


0.9% 


(O.D.) 


t.88 


0.51 


1.56 


0.59 


1.58 


0.59 












K1 


K2 


K3 


K4 


K5 


K6 




4.8% 


2.4% 


1.2% 


0.6% 


0.3% 


0.15% 


(O.D,) 


1,67 


0.96 


0.51 


0.27 


0.13 


0.07 



[0035] Using these ink, to CMY f 1 pixel is formed by a maximum of two ink dots, and 1 pixel is 
formed by a maximum of four ink dots in an achromatic locus to K. This result is shown in 
drawing 2 B and drawing 2 C. The number in drawing shows the number of the ** ink dots 
breathed out to one pixel, and zero breathe out and twist the ink and show things. Moreover, the 
column of concentration level shows the value made to correspond to a 8-bit input picture signal 
(for 0-255:0 to be the highest concentration) by CMY. That is, multiple-value-ized processing of 
five values will be performed about CMY, and multiple-value-ized processing of 43 values will be 
performed by the achromatic locus about K corresponding to a 12-bit input picture signal (zero 
to 4095:0 is the highest concentration). As mentioned above, the table on which the ink of each 
color when recording in chromatic color (Y, M, C) ink in this operation form, as shown by drawing 
2 B can respond to five concentration level is prepared. When recording in achromatic color (BK) 
ink, the table which can respond to more concentration level of 42 than the concentration level 
(the number of gradation expression) of chromatic color (Y, M, C) ink as shown by drawing 2 C is 
prepared. In recording, it records by choosing the combination of the ink kind corresponding to 
the gradation value which should be recorded, respectively, the attention pixel selection 12 of 
the above-mentioned based on the concentration data CD of a picture, and processing of the ink 
kind distribution processing 13 — all pixels — the binary signals d1, d2, and d3 of **** for every 
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pixel to each head with different concentration and non-**** and — are formed by repeating a 
number The above processing is performed one by one about each color of a monochrome 
picture and a color picture using each ink kind distribution table. In addition, the image- 
processing section is prepared about monochrome and each color, respectively, and it is parallel 
and you may process. 

[0036] When recording, a sheet 501 is sent in among rollers 502 and 503 from the left of drawing 
by means by which it does not illustrate, by drawing 2 A. Subsequently, a sheet is sent to a 
predetermined distance [ every ] intermittent target in the direction of X by the motor 507. While 
the sheet has stopped, a motor 521 rotates and carriage is moved in the direction of Y at a fixed 
speed. While the head on carriage passes through a sheet top, the nozzle **** command signal 
corresponding to the picture signal is sent by the control circuit of drawing 5 and drawing 6 , and 
a drop is alternatively breathed out from each nozzle according to this. While being in the 
position distant from on the sheet, a motor 507 moves a sheet in the direction of predetermined 
distance X, and stops, and a motor 507 moves a sheet at predetermined speed, and makes a 
drop for a head to pass through a sheet top and breathe out alternatively similarly again here. 
Finally by repeating this below, a desired picture is recorded on a sheet. The sheet which record 
ended is conveyed leftward [ of drawing 2 A ] in 504 and 506, and, subsequently to the left of 
drawing 2 A, is discharged with a conveyance means by which it does not illustrate. - 
[0037] The example of record by this recording device is shown in drawing 7 . As for an X-ray 
picture and 532, 531 is [ CT picture and 533 ] MR! pictures, and gradation expression of each of 
these is carried out by 1 2 bits by the monochrome picture. 534 is an endoscope picture, 535 is a 
fundus-of-the-eye picture, these two are a color picture and gradation expression is carried out 
in each color of 8 bits. Thus, if the same patient's picture is collectively recorded on the sheet of 
one sheet, correspondence is easy and convenient. 

[0038] Drawing 8 is the example of record of another picture. Although 537 is a color Doppler 
ultrasonic wave picture and most is a monochrome high gradation picture, only Kurobe 538 
serves as a color picture and is expressing the state of a blood flow according to a color. 
[0039] Thus, the algorithm which carries out high gradation record using three or more kinds of 
black shade ink is indicated by Japanese Patent Application No. No. 78423 [ nine to ], for 
example. Moreover, the algorithm which records a color picture using the color ink of two kinds 
of shades is indicated by JP,6-226998,A. What is necessary is just to record with each algorithm 
to each field, when dividing a field and recording a monochrome picture and a color picture. 
[Image recording equipment of 2nd operation gestalt] <A HREF="/Tokujitu/tjitemdrw.ipdl? 
N0000=239&N0500=1 E_N/;» <=?6=;///&N0001 =51 1 &N0552=9&N0553=00001 5" 
TARGET="tjitemdrw"> drawing 9 shows the image recording equipment of the 2nd operation 
gestalt. 

[0040] The same component as drawing 1 is omitting in drawing 9 . 

[0041] In drawing 9 , reserve tanks 540a-540l. are attached in the head 513, and the ink of a 
constant rate is accumulated at it Every one tube 541 each is connected from reserve tanks 
540a-540L, and this tube is connected with the ink tanks 544a~544l. which correspond via the 
pump meanses 545a~545l., respectively, and if the amount of ink of a reserve tank decreases, it 
will supply ink to a reserve tank from an ink tank by the pump means. When the ink tank is 
constituted by equipment removable where it was removable in the tube and a tube is removed 
according to the attachment-and-detachment mechanism in which it does not illustrate, and an 
ink tank becomes empty, a tube is extracted, an ink tank is exchanged for a new thing, and ink is 
supplied by equipping with a tube again. The kind of ink is the same as the 1st operation gestalt. 
A tube is packed into the tube bunch 542 and pars intermedia is fixed by the tube holddown 
member 543. Between the reserve tank and the tube holddown member, in case it has ridden on 
the tube guide 546 and carriage moves, movement of on a tube guide of a tube bunch is attained 
so that movement of carriage may not be barred. 

[0042] Although it is the same as that of the 1st operation gestalt about record operation, since 
there is much more capacity of an ink tank than the capacity of an ink cartridge, in recording in 
large quantities, compared with the frequency of exchange of an ink cartridge, the exchange 
frequency of an ink tank is low and its frequency of ink supply decreases. 
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[Image recording equipment of 3rd operation gestalt] drawing 10 shows the image recording 
equipment of the 3rd operation gestalt In drawing 10 , the same component as drawing 1 and 
drawing 9 is omitting. 

[0043] In drawing 10 , ink cartridges 526a-526f are attached in Hea'ds 513a-513f like drawing 1 , 
and reserve tanks 540g-540l. are attached in Heads 513g-513L like drawing 9 . One tube is 
connected to a reserve tank like drawing 9 , respectively, and it connects with the ink tanks 
544g-5441l. via the pump meanses 545g-545l. And about Heads 513a-513f, ink is supplied by 
exchanging ink cartridges, and ink is supplied by exchanging the ink tanks 544g-544l. about 
Heads 513g-513l. This decreases from the case where the number of the tube of ink, an ink 
tank, and pumps is drawing 9 f and equipment is simplified. On the other hand, although the time 
and effort of ink cartridge exchange increases from the case of drawing 9 about Heads 513a- 
51 3f, since there are few color fields by the reason for explaining below when usually recording a 
picture like drawing 7 or drawing 8 , there is little trouble. 

[0044] That is, as for the picture of which monochrome high gradation, such as an X-ray picture 
and CT-MRI, is required, a sheet also usually has a large inclination. For example, as for a color 
picture, A4 size is used well, and, as for monochrome high gradation ****, cutting-into-half size 
(35x43cm) is used well. Moreover, a monochrome high gradation picture records the highest 

concentration for example, on about 3.0 OD value in many cases deeply. - 

[0045] As mentioned above, in using image recording equipment for a medical-application 
picture, there is the feature that it is remarkable and much consumption of black ink is compared 
with the consumption of color ink. Therefore, relatively, about color ink with little amount used, 
even if it supplies by the cartridge, exchange frequency does not increase so much. That is, the 
time and effort of the ink supply also as composition of drawing 10 seldom increases, but can 
also simplify equipment. 

[Other operation gestalten] There is especially no limit about the method of an ink jet. Although 
this example described the example which uses the ink of a liquid, you may melt and carry out 
the regurgitation of the solid ink. In this case, supply of ink will exchange solid ink. 
[0046] The size of a sheet is not restricted to one kind. Especially, by the monochrome pixel and 
the color picture, since the sizes of the sheet used by preference differ, the merit of this 
invention increases by the ability of two or more sheets to be used. 

[0047] a sheet — reflection and transparency — any are sufficient By the medical-application 
picture, since a transparency sheet uses a reflective sheet for a color picture and a 
monochrome picture, being fond, that a reflective sheet or a transparency sheet can also be 
used increases the merit of this invention. 

[0048] The method which records while send a sheet to an intermission, it does not remain in 
this operation gestalt which is made to move a head in the direction which intersects 
perpendicularly with a sheet feed direction, and is recorded on it while the sheet has stopped, 
but a sheet is sent by fixed speed, the line-like fixed head is prepared so that sheet width of 
face may be covered in the direction which intersects perpendicularly with the feed direction of 
a sheet, and a sheet is sent by fixed speed may be used. In this case, it equips with the head of 
the length which covers the width of face of a sheet about the becoming ink, alias each. 
[0049] Although black ink was made into the tube supply method and color ink was made into 
the cartridge type with the 3rd operation gestalt, some black ink is sufficient as a tube supply 
method. In this case, it is appropriate to make ink with much amount used into a tube method. In 
the case of a medical-application picture, since a background is recorded in many cases by the 
highest concentration, there is an inclination with much [ deep black ink ] amount used. Then, it 
is possible to consider deep black ink as tube supply. Moreover, conversely, color ink is made 
into a tube supply method, a cartridge type, then a color picture are mainly used in black ink, and 
the monochrome picture is suitable when operating frequency is low. 

[0050] You may accept and constitute a part of color ink. For example, what is necessary is for 
there to be also no full color need and to be able to use only some color ink, when it is said that 
the notes which do not record the living body picture of medical application, but attach an 
accent to a monochrome picture and which put a mark in a color for stratification are filled in. 
[0051] Moreover, the picture signal of the monochrome field of the picture of not only when 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_eije 



03/11/12 



7/9 ^— v 



separating into a monochrome field and a color field from the picture in which the monochrome 
field of one sheet and a color field are included, but one sheet, and the picture signal of a color 
field may be received separately, and you may record on the medium of one sheet. Moreover, the 
monochrome picture of two or more sheets and a color picture may be received, and a field may 
be divided and recorded on the medium of one sheet. 

[0052] Especially the gestalt of the above operation is equipped with meanses (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used 
also in an ink-jet recording method in order to make the ink regurgitation perform, and can attain 
the densification of record, and highly minute-ization by using the method which makes the 
change of state of ink occur with the aforementioned heat energy. 
[0053] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called on-demand type and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the on-demand type case By impressing at least one driving signal which gives the rapid 
temperature rise which corresponds to recording information and exceeds film boiling Since 

make an electric thermal^conversion object generate heat energy, the heat operating surface of — 

a recording head is made to produce film boiling and the foam in the liquid (ink) corresponding to 
this driving signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to 
breathe out through opening for regurgitation by growth of this foam, and contraction, and at 
least one drop is formed. If the shape of a pulse form is carried out, since growth contraction of 
a foam will be appropriately performed instancy in this driving signal, the regurgitation of a liquid 
(ink) excellent in especially responsibility can be attained, and it is more desirable. 
[0054] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions 
indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature 
rise of the above-mentioned heat operating surface are adopted, further excellent record can be 
performed. 

[0055] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field 
to which the heat operating surface other than the combination composition (a straight-line-like 
liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is 
crooked is also included in this invention. In addition, it is good also as composition based on 
JP,59-138461,A which indicates the composition whose opening which absorbs the pressure 
wave of JP,59-123670,A which indicates the composition which makes a common slot the 
regurgitation section of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to the regurgitation section. 
[0056] Furthermore, any of the composition which fills the length with the combination of two or 
more recording heads which are indicated by the specification mentioned above as a recording 
head of the full line type which has the length corresponding to the width of face of the 
maximum record medium which can record a recording device, and the composition as one 
recording head formed in one are sufficient. 

[0057] In addition, the composition of the recording head of the cartridge type with which the ink 
tank was formed in the recording head itself in one as the composition explained with the gestalt 
of the above-mentioned operation and different composition may be used, and the electric 
connection with the main part of equipment and supply of the ink from the main part of 
equipment may use the recording head of the exchangeable chip type which becomes possible by 
not only this but the main part of equipment being equipped. 

[0058] Moreover, since record operation is further made to stability, it is desirable to add the 
recovery means against a recording head, a preliminary means, etc. to the composition of the 
recording device explained above. If these are mentioned concretely, there is a preheating means 
by the capping means, the cleaning means, the pressurization or the suction means, the electric 
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thermal-conversion object, the heating elements different from this, or such combination over a 
recording head etc. Moreover, it is effective in order to perform record stabilized by having the 
reserve regurgitation mode in which the regurgitation different from record is performed. 
[0059] Furthermore, by constituting a recording head in one, even with two or more combination, 
although it is good, it can also consider as equipment equipped with full color at least one by the 
double color color of a different color, or color mixture. 

[0060] In the gestalt of the operation explained above, although it is explaining as a premise that 
ink is a liquid Even if it is ink solidified less than [ a room temperature or it ], you may use what 
is softened or liquefied at a room temperature. Or by the ink-jet method, since what carries out 
a temperature control is common as a temperature control is performed by within the limits 
below 70 degreeC more than 30 degreeC for ink itself and it is in the stable regurgitation range 
about the viscosity of ink, ink should just make the shape of liquid at the time of use record 
signal grant. 

[0061] In addition, in order to prevent positively by making the temperature up by heat energy 
use it positively as energy of the change of state from a solid state to the liquid state of ink, or 
in order to prevent evaporation of ink, you may use the ink which solidifies in the state of 
neglect and is liquefied by heating. Anyway, ink liquefies by grant according to the record signal 
-of heat energy, and this invention can be applied when using the ink of the property liquefied for 
the first time by grant of heat energy, such as that by which liquefied ink is breathed out, and a 
thing which it already begins to solidify when reaching a record medium. In such a case, ink is 
good for a porosity sheet crevice or a breakthrough which is indicated by JP,54-56847,A or 
JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal-conversion 
object in the state where it was held as a solid. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned above. 
[0062] Furthermore, in addition, as a gestalt of the recording device concerning this invention, 
although prepared in one or another object as the picture outgoing end end of information 
management systems, such as a computer, you may take the gestalt of the reproducing unit 
combined with others, the reader, etc., and the facsimile apparatus which has a transceiver 
function further. 

[0063] In addition, even if it applies this invention to the system which consists of two or more 
devices (for example, a host computer, an interface device, a reader, a printer, etc.), you may 
apply it to the equipments (for example, a copying machine, facsimile apparatus, etc.) which 
consist of one device. 

[0064] Moreover, the purpose of this invention cannot be overemphasized by being attained by 
supplying the storage which recorded the program code of the software which realizes the 
function of the operation gestalt mentioned above to a system or equipment, and reading and 
performing the program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage. 

[0065] In this case, the function of the operation gestalt which the program code itself read from 
the storage mentioned above will be realized, and the storage which memorized the program 
code will constitute this invention. 

[0066] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, CD-R, a magnetic tape, nonvolatile memory card, ROM, etc. can 
be used, for example. 

[0067] Moreover, being contained when the function of the operation gestalt which performed a 
part or all of processing that OS (operating system) which is working on a computer is actual, 
based on directions of the program code, and the function of the operation gestalt mentioned 
above by performing the program code which the computer read is not only realized, but was 
mentioned above by the processing is realized cannot be overemphasized. 

[0068] Furthermore, being contained, when the function of the operation gestalt which performed 
a part or all of processing that CPU with which the expansion board and expansion unit are 
equipped is actual, and was mentioned above by the processing is realized based on directions of 
the program code, after the program code read from the storage is written in the memory with 
which the expansion unit connected to the expansion board inserted in the computer or the 
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computer is equipped cannot be overemphasized. 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the principal part of the ink-jet recording 
device of this operation gestalt. 

[Drawing 2 A] It is the side elevation of the view A of drawing 1 . 

[Drawing 2 B] It is drawing showing the table corresponding to the concentration level of each 
color ink in the case of recording in chromatic color ink. 

[Drawing 2 C] It is drawing showing the table corresponding to the concentration level of the ink 

in the case of recording in colorless ink. 

[Drawing 3] It is the partial detail drawing of drawing 1 . 

[Drawing 4 A] It is the partial detail drawing of drawing 1 . 

[Drawing 4 B] It is the partial detail drawing of drawing 1 . 

[Drawing 5] It is the control-block view of the ink-jet recording device of this operation gestalt. 
[Drawing 6] It is the block diagram of the image-processing section. 
[Dr awin g 7] It is drawing showing the example of record of a picture. 
[Drawing 8] It is drawing showing the example of record of a picture. 

[Drawing 9 ] It is drawing showing the ink-jet recording device of the 2nd operation gestalt 
[Drawing 10] It is drawing showing the ink-jet recording device of the 3rd operation gestalt. 
[Description of Notations] 

1 Picture Input Section 

Y Picture field separation section 

2 Control Unit 

3 CPU 

4 Storage 

5 RAM 

6 Image-Processing Section 
501 Sheet 

512 Carriage 
513a-513l. Head 
514 Nozzle 

526a-526l. Ink cartridge 

531-538 Example of record of a picture 

540a-540l. Reserve tank 

541 Tube 

545 Pump Means 

544 Ink Tank 
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[Drawing 2 A] 
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io X<D%y-' f ^oa&oaSUQt^K LfcmaEft 

l^/^npi^t5rE^tgir1-5ir*l^ <*>E» 

btixz nmm.m^cm'sz . %y -mmmm® t * 

20 ff*^ 1 2 (CE*fe<731J^E»^SW*IJ^*fe 

^, -Y^n-»3«S, SKIil/yK, ^y-V, X 
/v~W3«!g-Cfc5wtSri|#mi:-rSfi*«l 2Xf±l 
3 £Eit0HftE&£1la«Jft:&&. 
[1^15] WE*5-W^^©»*©a«H:, * 

W±T-$>5^i^#mti-5W*^l 2M1 4©^f 

tt*- 1 «{cEifc<9W&E®SS©fM#P:£fe> 

i 6 ] MEm i St>*£ 2 ©Efty X/w»tc*5 

30 ^x, ttfemvM./ x/umcj d- vv y vzmwt. 

l 2 7!;^ l 5 (7^^^Ti^^^ 1 ^{cE«WBi^E^«w 

[!**^ 1 7 ] Bfrfflfg 1 &?>*£ 2 ©E»/ X/HfttS 

gp©yX/ui|(c(4^^^7j- b u y^b^^^^ftHfr 
$ix5^i:^#m<5:t-5lf*^l 2 {cE«©Bi^Eft^ 

ry^Srffl^TPgPEftSrfT^5EftSISK*3^ 

ifE*7-^>^»cJ;oT^^<C|5gPi:<t9# 
l^t^ii 1"<5 E«sa. 

^©PBW»©^as» *7-^y^i^ifciEf- 

bo X/W|5tP^cJ;9#v^t>Sr#mi1-5!t*«l 8 {cE 
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[0 0 0 1] 
[0 0 0 2] 

y >*-e;£3=^©^y y vm&ztmLX o t-tz 
*£$© <t o \cnmmm^m< ^^©FnTa^fcsfc^ 

T^-^^y^s/ Ytm-(^^^y y*^^vxm 

-(Dtmmft 7 -®{ti i y y n iiI^$rfB© oftg t 
[0 0 0 3] 

ct • mr i m&mzRH'^mffiftmx'itikmt lx^ 

[0 0 0 4] Mi-, RWiC©BS*t*S:ffl^5«t*)fca 
1 l tV h k Wt>tlX^Z>. 

[000 5] ^ LT, X^K^-C T • MR I M££5i 

K^sr t-e^iff^^qt^^So pice 

©fi»i*#5l«, sg^li«©ttfffi^©£#©«lfg 
5. 

[0 0 0 6] fc*f±#7-lH«EftJfl<De»$S 

mni-xztihz^^tfx^tc. z<Dtctb, i*i-©e 
[0007] *y^niB«i*ia»nriB**7-iii 

7-ilH£E&ffl©Efi(«i^-y * cBttMBftfl!oe& 

[0 0 0 8] r©J:?fcE®§£S©-M£ UT, 
iSMte^*^© *>©#&§<, Y, M, C, ^L< 



4 

tcte^-r5^fc«^sr^i-5t©t?*>5. 3 as© 

>fy^ !J#Vi£oi^T[3C7°n1r;*£3[H]|S! , 9 3S-t-^i 

*/^nSrl2ft-r6k:H:. 3fflm©-r >9 Z±X®%\c 
mtetil*£*>\ U*»U r©7jS;-m, 3 3iS©#7- 
Srfi^T^e/^aSr^-fSfcJt), £,*©&!/ \ 4>iz:© 
io *y*n rfctt«U\, ttKiSififttt 

IcStLT, (0tJ*.Ji» OD3) £ 

[0009] ^en^x, ■fio : ey^P8S> s&vMi-t- 

20 ,[00 10] t5l o©;frj£tt s vy j' h^iSt? 
$>5o r©^-a-!i, Y, M, C, ^L<(4R, G, B© 
3 «ffi©^Vy Affile LT*d#, 3^11a5:tt** 

fitaSfc*, fe*©^l\ tiW^-y ^ n $r«S,-r-5 
^D©jg& (^JxfJ, OD3) fcfetcfi, -i 

>?zm cmm \cMvx&n^tia^h^^, mft 

30 ©-Y V^!RJ|K§4fCf±|5fi#^ji>tJ, +^*y^n«S 
SrfiiaiT*>-t-5#, ttflEfidKtlKroWv^KiRHcttlB* 

^$,9, r©pg#^sxta*3i-5i:> ^otfimfr, m 

[0 0 11] ±i£©^j«lde3f-C /<££*K -t 

©g«jfi, *7-Si»t^y y nXmraik2:-CGMK 
' vy U rf?V££#Ht-f KiaE»-C# , jSJBKJ© 
PJ-©ia»(Kft:(C^ 7 -Wfll ir B D pfir©^l ^ J V n Spg 
40 PS^^fB^pItg/£pI«iS^«Sl>*^©SiJ^S*^t>* 

[0 0 12] 

&)*mj&-t ■tt&*&m<nmmijmm.tt.. wt©«^ 

m^mte%i<Dim/x;mk, m&^>?z»tm^m 
2 ©E^y X/uw t, xt?* 2 ©is® y X/w 
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[0 0 13] ±e[iaH$:*ft-r6fc«!>fc, #3SH T?ttU 
Y, M, C3gL<(4R, G, Bo^y^ort, jg$<Dtt 

[ooi4] *&w<nmmimiw.<n'$mi5m 

14, KTO#m5r«x.§ 0 BP*>, 'M<HlllO* 

tlx, «HE»fe'T>'^©»«oaSBS:«rEv^i"ix©*9 

^ovxcojgSPIrP i 9 tii!^*/ * nil t £1^*7 
t£i-f5J:#fc\ R-<BE»tt#fc, ^^-silt^y 

[0 0 15] 

$>9, H2AH:BllO^SA*^fifcflaffi|g-Ci!>9, 111 
3, 12] 4 A&tfB4 BI4, 12 1 y KOlB^fiMW 

[0 0 1 6] 01&tflH2 A iCfcVT, 501I4B|^ 
ffi®:$;ft.5v— K 502, 503ir, 504, 505 

T'feSo v-y 5 0 5(1, ft^(6]^^P B 1PB-et£^SP 

506 tmv hti, smn 506^-y-h ^snai-a. 

5 0 714*-^, 5 0 8<4^-*«ll£it9ttttS>*Ufc7* 
-9, 5 0 9, 5 lOlin-75 0 2, 5 0 4C0— i$M 

m>ottVbtitcy°-vx\ ^h5i i icio-CT'-.y 

5 0 8»C*g-g-$*l<-C*i9, *-^©|Hl&a-?tD-7 
5 0 2, 5 0 4^iIte-r5J:5}C/ioTl'>5o a 
-7 5 0 3, 5 0 5(4, ^E];^<£>ft^Sfil4 9, a — 
75 0 2, 5 0 4&**ff&f S#lR|tefl-J&£*vri^ 



5 

[0 0 1 7] 5 1 2 fit, K5 1 3 a~5 1 3 

1 2>* + y yi?X\ &^y Klc(4, [214 A 

ftbixTt^S. 5 16, 5 17(4, * * V -y *J*fgWl*I 
mKfofi-tZ>i"ry hX\ 516ll^tU y'JKWt^h 
tltcH5 1 8&JtiIU *-v9 1 2 

Ztitz$imU5 1 9 4S-y+7 h 5 1 7±(C^^1"5«it 

io [0 0 18] HlOi^lCioT, F5 1 3©/X 
vKOKtt fe^fcffi^Ff^F^PB d T^>- h (C^tlSl-r 5 4 5 
(dSBS^^S, 5 2 0(4, -§155r^-v y s/^5 1 2(C|1 
^tlfc^/H-T?, 2 1 WlEtt«ll£&9ftl:t>b 

ixfcy- y 5 2 2&tf@;&Ml5 2 3 (c[n]fe^"tg(c^ 9 ft 
VbtllZZf-V 5 2 4tcr B 1^LtV^„ 
[0 0 19] K±©isg|Cj;ot, 5 2 KDlUte 

ic 4 o -c * -r y y ^ s y (c & o x&m®W)-°fm t & 

. 9, h©Y*|pI^«XtJ«,' *tyj'v ! »#«5 
1 2 aXtf-y-McMLT«fiI5 1 2 a 

20 Bl-^ft^fEi&So ft, >- h_h^»»ii-?>ra(c, y 
X/Hty- broffiPSd»4, $*t5 J: 5fc# 

. ^$^Tt->-5o 5 2 6 a~5 2 6 1(4, ^^^5rAixfc 
-fy^-h'Jy ^yK5 13a~5 13 1ICS 

^3/ K*— h V yi?5 2 6(4, K5 1 3(Cxtb, * 
9 ft It 5 r. t "C-f ^ ^ «r*fite-C# 5 4 5 ic* oT ^ 5. 

[0020] -fy^*-h!»5'v ! tt, 1 2mmmnzti 

30 t^S, ^WrtgRfit, 5 26 ai»5>iffc, v-T>S^ 
2 -7-tfy^S^2a«, ^id-M21I 1 « 

^y^T*S^I^2.6ilt/£oxv>5 0 rffl-fy^ 

h y y-ycittSI-5 1 3 g~5 1 3 1C600/X 
/H¥Sr^r-r5H-<V^ffl<0^2/X/H¥<!:, 5 13a~ 
5 13 f ©6o©; XyUS¥?r^r-f-5*7— <^9m<0^ 
2/X;l/#tWLt^5, rtvb<75-f y^Srffi 
l>6*»*39 t. 5 2 6 a/5^«#(C, l/y 

91, yv->®®2mm. ^/u-jftj*2aa, i-<y^ 

40 by ^^(4, ZixZ'tl^-y K5 2 3 a ~5 2 3 1 \CWS 
^Ifgi:^oT^5. 5 2 5(4a-7 5 0 2, 5 0 4^11- 
Kltfettfc->— f^-Y KT% Mtft^-SBKKttfe 
*bfc#fc©/h?Lax6, % TH$«)ft9I^AtcJ: 9H2 A<D 
T*»c|6l^oT^TtcJ;9iy-h4r!S§IU, *0!ft§IA 
(c4oT->- h h^-f Kfc«*i"S - t T*->- h 
©»#±*S9Sr6)SihL-C^5. v— -h*»*±*5 1 , 
a*WIHId 9s *fc, ->-M^yK 
\Z-'ffi$k-fZ>W&hhZ>„ 5 1 5li/X/^?,'>- h±(c 
I'y^^ptabfcBticv— h±(c^^ix?> h> 

so <5 0 
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[0021] ft, ##Jxt4, #6ri:fc9J*/ji;~y kt- 
*$UX^5#, »ro-feXliS*W^s' Kfc-fWMt 
£U KWfSrSStro/XA/Wfc^t, -tit 

WW/ rrt fcfeXtt*««:#J 9 3X5 J: b u 

[«M[s]?S«fi5;] El 5 fifcfcHJfc^JitfW ^i^syhB 

[0 0 2 2] 0 5 5 fc» Ui^dr-V^W®^ 

A^/$tL5o 1' f4PWMH«#l*8l5-e» PHftAASMfc 
A* £ ^fcB&x - * / 9 n iS^ffllgc t * y -pHfe 

->T>, 9 ^ -fxn-^L<li > VyY\ 9'V — 

T*SEjft3fi1B±fls*#J«I-t-5C PU-CfcS. 

[0 0 2 3] 4 liftij^iyn ^7 7-^3^13^7 
A o X#f&fiM£g £ $ * 3 fc ft » y u ^ 7 A * 

ZfaWii-Z>tm!&fc4 kLXte. ROM, FD, CD- 
ROM, HD, *^\)*-b\ %m%7 ! -f *:?ftif£fl§ 

[0 0 2 4]>B1§W4t.L*5^X4 a tt#* 

[0 0 2 5] 5<iiag^4^W i §-a7°C2^7A0 7- 
^x!)7, iy-^aB^W-Hf^iga: ]) TRxim^m 

AM 5 14, mmBfa4<Dtp<D&mT-7'/l'%z2 f— ^ v 
[0 0 2 6] ettA^Bffc&Tcfc. 

[0027] 7 ttEtt^fciiittlftiaas-c^^ixfctiia 
/^->tio*^t Ks> bm@LZMi&-rZ>-7°V l/9X*h 
9, m f£*LfciE@g|5£^X^3 0 8t4#§61I(*J<0 



[HfM&JllfB] H6Sr#BRU-CW«t*Q.a«6»co 

[0 0 2 8] tfV^ffiflE&a 1 1 liW^ATJgP 1 XA7} 
£*uSlHfefi-l§-CV5:, ^/ * nay* 7-#fetcot> 

io tVK 7J7— &&IC-?<^X** 8 \fy Yb LTV^„ 
[0 0 2 9] &gB*3ftl 2(4, ^^!>**rt 

[ 0 0 3 0 ] -Y V^a^BB^a 1 3 tliSSBiCC D 

a 1 3 XiKR£tLfc-Y V* COffi^-frX**^* t 
d 2, d 3, -AWfeZtlZ. 

[0 0 3 1] PMffitic^a 1 6 XI4, «raa^S:9f3t* 

So 

[0 0 3 2] tlico^a^ff o r ttcj: 9, ftllfc- 
[0 0 3 3] CICX, ^^ffi^-IB^ — 7*/U4 b{COV> 

TRw-rs. ■o9<Dmm j ^Wkmcmir?>-( ^9m^m 

ICTF-fX o f£ C M Y #feO »SE>f V/ W^fflffi^^* 
^^Wffiffl*a*-&*>*i:*©»«fflf«*S'&*ix5. CM 

^^liSSf©Jftl^/5>t>>llC 1 , 2, 3---£j?SX^X* 
-To i*vfe©>f v^©SfeJH-»KJt*Sr*ll^-f. *l 

•»o »k i»siw«o4aaaipjW^4ixt:^5. rtut^n 

^SfJW-rStwxfoSc 
[0 0 3 4] 
[*1] 
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C1 


C2 


M1 


M2 


V1 


Y2 


it* <%) 


3.5% 


0.9% 


3.5% 


0.9% 


3.5% 


0.9% 


(O.D.) 


1.88 


0.51 


1.58 


0.59 




0.59 












K1 


K2 


K3 


K4 


K5 


K6 


»^»« 
1W (%) 


4.8% 


2.4% 


1.2% 


0.6% 


0.3% 


0.15% 


(O.D.) 


1.67 


0.96 


0.51 


0.27 


0.13 


0.07 



[0 0 3 5] ZtlbJ V^2rffl^T> CMYKxtLTW: 
l4*HPft«*fc*JV>Tt±lM»«r** 4 o©-rv^ Ky 
foft^tt, 1 owuaicisfctii-t-a-f 1^ Ry bc»8fc£ 

ilU^/Witi, CMYT?I48 \f y YXJlWfe. 
(0-2 5 5 : 0#ftffi8&) 
UT^So EP*>x CMYicMLT«5mo#ffl<b^a5r 

KicHUTfil 2 try hAAH^fs-§- (0~4 0 
9 5 : O^ft^ft) K»JtLT«t^fe««ct?4 3fgO 

ffi[c*5^Tf*t|£fe (Y, M, C) ><V^-eiE»SrfT5 
4§-£lCli|g] 2 B T*^$ ftS «t 0 l/?&5 oro 

Pfe (BK) ^^T*!2»£tf ?^(C(i|I]2CT*^$ 
ixS«t5tc^fe (Y, M« c) ^v^ro&gi^/u 
(RfM$$$c) J; 9 #v>4 2 ©M i^/McfcUfc-c t 5 



2ffiftdl, d2, d3, -^JEft$tk&. EJLhWfe 

40 [0 0 3 6] ES^T^ii-a-iai, B2At, 

J; V) y— y 5 0 1 ^@<0£^|Pl^fcn — 7 5 0 
2, 5 0 3C9raiCj§?j&£;tx5. O^T*v— Hi x ^r- 

* 5 0 7 ic j; «) , 3faaeitroiB^«>Kx*fiica£e>*t 

5. b^fflbLT^S^tc, * — 5 2 1/JSIhIIs 
U 9 yv^Y^tPj^-^W^t"- K-C#Kl$* 

fc, 05, B6©«|»|hI!&Ij:J:0, M*{t#fc*M?Lfc 
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So lEfflWSi&tTLfcv'- Mi, 5 0 4, 5 0 6i£TEI2 

[0 0 3 7] El7fc, *Ba»SJHtJ:5BEft«S:*i-. 
5 3 lttXilftllHfe, 5 3 2{iCTjlH&U 5 3 3(iMRI 
BMgtT\ ditbte^-fftfc^-y * oiif 1 2tVhT- 
WW^aSiXT^i. 5 3 4\-Z[HUmm&, 5 3 5ttlg 
jKBi^-e, Z<D2-ot±*7—ffi&Xh<0, #fe8 t->h 

i£#**-e«*|-e*>s. 

[0 0 3 8] HI 8 t*ffltm&<Oft&&l-ZhZ>, 5 3 7 ti 

[0039] z<7>£ : ?\ l c3mm&>-tv>w>&8m'?*m 

W9-7 8 4 2 3-§-fcE<fc£*t-C^$. 4fc, g$ 2 
=ry X^tt, Mtlf, #M¥6 - 2 2 6 9 9 8 #(Cffi^ 

[0 04 0] El 9 tCftb'TB 1 t l^-©fl|j£«#Ht4m 

[0 04 1] 09{Ct3V>T, K5 1 3 (£(£, yf- 
^y^ 540 a~54 0 1 9 tttt fettT^T, - 
3£4©W^^iS#a$ilTV^. y ■V—-f9*s9 5 4 0 
a~5 4 0 1 ^bfi, #l*fof a -y5 4 1 /J*o& 
#9, ^ ©^3.-^14 -tix^jK^^a 5 4 5 a~5 
4 5 1 SrSS U-C*j-JCSi-S'< y^?y^544a~54 

4<iofcb, #vy^SK:J;9-f y^V^ky If 

9 ^ia*©*«fc»«KJ:9f-a-^'S:#«t'sr 

mxmkmmx*ibz> 0 ta-^it f a -yt5 4 2n 

ntv^S, ^■a-T'Jtttt, U f— -7*9^9 »— :/H 

sw<oraaf^-^'C K5 4 6fc*ot^-c*t y 



12 

[0 04 2] SE&fbfMcoi^Ttt:, ft 1 <Dnffif&mt PJ 

[IB 3 0fg;Ni^1£(affi{fefl3ft3&ft] ' El 1 0 tefg 3 w»6 
•o ^®ro®^IB^KSr^i-o El 1 Ote&i^T, EUStf 

[0 0 4 3] El 1 OtCjofX, ^y K5 1 3 a~5 1 3 
f tefl, -4 ^yfs — h!)5'i?5 26 a~5 26 f flSgl 1 

tmmiz.m.vtti-fhti. ^?K5i3g~5i3i \ar± 

'f^y- 540g~540 1 #EI9 tmW^WO 

4 5 1 ZmteLXJl/y-fl/y- 544g~5441 lie 
&m.£tlX^Zo % Lt, ^K513a~513fl: 

^rSfSU K513g~5131 fco^TH:, -TV 
^?y^ 544g~544 1 9 -fv 

^v?, #y7'<o^5Ei9w»^-i!9M'>L, mmm 

mitZtlZe fefr, ^s> K5 1 3 a~5 1 3 f fcol^T 

30 [0 0 4 41 BP*>, XiUMfft^CT «MR 

|p)#k5o ^J^Ii*7-H^(4A4-y-'<X^^<ffl^t > 
tt, ^ey^n^iitiiiii^tt^-y-^x (3 5x4 3 c 

i«««$:0iJ*.tfODtt3. oe«fc»<E»-t-5*&*s' 
[0 0 4 51 W±«J:5{C, ®^ta«:g*^S^ffl®^ 

49, Ell OOm&k L,Tt>-ry ; 5'»^©^ra^fe4 9 

[0 0 4 6] y-ho^^ii, imm^f§ib^\ t 
so 9t?»t, y-vwmt*7-m&tx\t., ft/vx&m 
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SJx6i^h©*-f 

[0047] ^-h«sM % ais^-ftt-cfc ii\ mm 

[0 0 4 8] */— h%fflX\zm<0, haSffitLT^ 
— t-S**©^y K«ri6*UT*J< 0 

[0049] m 3 <Dmmjtmx\ 

tf, LT^fflSft, ^;^a»lif 

[0 0 5 0] V^'tt— Si5<0^«fifeLTt>A^o 

gpp^olts, afEfciaAfS, fc^ofctfrfclcfifc, 7 

[0 0 5 1] ft, ltStW^-y ^n^t^7-®l$W 

*fr*rtf-cfc<, itfe«)iii«w*/^o««©iiMfcfli» 
t*7-««©iii««-§-*9J*fcSi|Jt?; ltfcoftEftfc 

[0 0 5 2] K±©HJS©^fif3\ WKl-f W y V 

tiz>x.*)v*?-t L,xt&^*>u*?-z%±-rz>^m (m 

fc J; 9 -f V * o«l»3E'ft £ £® $ * § tt%m ^ 5 

[0 0 5 3] *©ft*W4«^]Rafcov>-CH:, Mi 
tf, *ffl#fffg4 7 2 3 1 2 9-^HB*, R$4 7 4 0 



74 

as, tyfvyKSroi^cii, M^)' 
tf&ftZtiX\,^*/-h*MmcMmLX&W£tiX\,^ 

znfs.me»mc y mmmizttfo^x^xmmmzm 

tt-C , r WlEifjff .»|c l » l LfcWfc 

sta^i**, &m\z.£ i QokmRifflQ*frLxmfc m> 

[0 0 5 4] ^©/^^^©iEfbff^i: Ltli, *B 
4#fF&4 4 6 3 3 5 9 |p]^4 3 4 5 2 6 2 ■§■ 

^4 3 1 3 1 2 4*W»#l£«tt£ftT^5*#«:«fl! 

20 [0 0 5 5] Eft^y K<Dfl*J5fct Lttt> ±m<D&WH® 

(j&ttttttffiBS © 

^1-5*H#fF^4 5 5 8 3 3 3 #^«B« % *H!|#fP^ 
4 4 5 9 6 0 0-§-M«B*«rfflV^«J*t**Mfc-&4^ 

Bfl*1-*1*H!BB5 9- 1 2 3 6 7 0&&m j &&x-*A'# 
30 M^r-5#MBg 59-138 4 61 ^®{c£<5^fc« 
[00 5 6] $ e>(c, E»^Bas|fi«T-# 5*^E«!^ 

*©(Bi;:^ ufcfis Sr^r-rs -r ^©te® 

Irffifc^. -wmmfoztitz 1 m<D%Z&~-y Kt LT 
[0 0 5 7] JqxT, ±te©HJfe©^«8T-|5i0J Lfc«fig 
40 V^aSK^fj^fc^- b y y*Jy--(v*<DsZm^y K©« 

<0mffe&^miCteZ#&&tE(D?-yy J, fiJ-7'<Dfg i m^y 
[0 0 5 8] *fc, a±RW LfcE®SS»^lc:, ffi 
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h% v Mid ti b (Dm^-tfrmz. <t z^mm^mz jf # 

&5 0 te®ittSU©ttffi£tT9^Iti:liJ^-K£ 
[0 0 5 9] $bf£, te^y K^-^ic^-rs^ 

[0060] K±tftej Lfciagw^fSK&^-m, y 
L.<t±mit-rzhv>zm^xh&<, h^nt-t^w 

^yhttXti-Oy-SfoZSO* CK17 0" C&IT 
©«5HrtT«f|g;HToT^ v^(Dfett^^att±l«5 

&mmim-tt$-mc4 > ? tmw * a -r t, ©-c&ju* 

[0 0 6 1] flPiT, SKMWfCfi^/W^-tCiS^tB. 

l_T ^^^-©fS&m^tcjfc iot-C 

SSx^/^-©#4lc J; o TlOi!) t«ftt 5ttf© 

±9«^ ^fi. <&HJBB5 4-5 6 8 4 7 
5VM4#WBB6 0-7 1 2 6 0-5§-<k$R[CfB®$*bS <fc 9 

fc#>rv^fc*ru-c*fc^rs»<efc©tt, ±*ufcJK»» 

[00 6 2] ^feiCjP^T, *fSWfCffi5E»»«©^ 
HirU-cil, ^>-t^-^^©1ta^a#^©iiJ«tii^ 

i%MtLx-fc*tziw\mmtfhtiz>hv>0)tti, v- 
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